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Partial Purification and Characterization of Multiple Forms of
Extracellular Phospholipase A, in Human Amniotic Fluid
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Abstract— Multiple forms of extracellular phospholipase A; have been detected in human amniotic
fluid (HAF). When HAF was subjected to heparin-Sepharose column chromatography. phospholipase A,
activity was deteced in both heparinnon binding and binding fraction. The activity of heparin-non
binding fraction was further purified by sequential uses of column chromatographies on butyl-Toy-
opearl 650 M and DEAE-Sephacel. DEAE-Sephacel fraction contained three different phospholipase A.
activities (Peak [, I, ID. The molecular weight of DEAE-Sephacel fraction phospholipase A, determined
by SDS-PAGE were about 52 KDa (Peak D). Peak II, Il required micromolar Ca** ion for its maximun ac-
tivity, but Peak ! enzyme showed calcium independent phospholipase A; activity and showed broad
range of pH (6.0~10.0) optimum. All these enzymes were not recognized by a monoclonal antibody
raised against phospholipase A; from human synovial fluid. These results suggest that HAF might con-
tain multiple forms of extracellular phospholipase A.. which may neither belong to the 14 KDa group II
phospholipase A, family nor cytosolic phospholipase A

Keywords [ | Human Amniotic Fluid, Muliple Extracellular phospholipase A, (PLA). Calcium in-
dependent PLA;. Group Il PLA;
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Step 1---Heparin-Sepharose CL-6B column chro-
matography - 0.15 M NaCle| 3f% 20 mM Tris-
HCl (pH 7.4) ¢35 922 n]g] HFPAAE heparin-
Sepharose CL-6B Z% (Bio-Rad, 25 mm X 15 cm)
o ¢ B00mNE A4 ¥ Y $Fdez i
Ao AgetA] &2 9l £5& 85417 o
1%-8% 8ml, 1ml/10 ming #4222 NaClsEE
step-wise gradient 22 IM7HA] F7MAZ 224
oA dPo] A AR S A% 4 &
g2 280 nmollA d¥E FREE S5 A9 9
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Step 2---Butyl-Toyopearl column chromatography
- heparin-Sepharose CL-6B Z#dA 4 3|33
ZH-0 A4 PLA, 94 #9 (320 m) & Eof &5
A Zr73 91 butyl-Toyopearl 650M Z¥ (Bio-Rad, 15
mmx20 cm)el &3t AL P-vAEA

PLA, 84 3¢ ¥3 30% FIYEFos ¥,
0.15M NaCl, 30% 3=, 20 mM Tris-HC
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AL §EA7131 FAlY PLA, 848 435
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DEAE-Sephacel ¥ 3ZntE12}ue] 2883t
AA AFALHAA AL B4 B8-S 20mM Tris-
HCl (pH 7.4) ¢%9d disl 543 F, 20mM
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(Bio-Rad, 25 mmX 15 cm)ol H&% ¥, 54 43
o2 A 547 te, 188T 8ml, 24 ml/
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gradient WP 0.2 F7HA7|HA B g SEA7] 0
7} 8wt} PLA, 844 Z43%ch
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SDS-polyacrylamidegel electrophoresist Laem-
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@ U OR
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Fig. 1— Heparin-Sepl.arose chromatography of human
amniotic floid phospholipase A, was applied
onto a heparin-Sepharose column (2.5%15cm)
preequilibrated with 20mM Tris-HCI(pH 7.4)
containing 0.15M NaCl. The column was
washed and then eluted with the same buffer
containing 1M NaCl. The flow rate was 1 ml/
10min per fraction. Protein at 280 nm(®),
phospholipase A; activity([).
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&c}. Heparin-Sepharose @4 vehd PLA,
AR Y 5 uAdel AsA] Y= 2EL oL
o AAs7| Y3t 294 @E<Q butyl-Toyopearl
Ay g Mgsie] d& AAE Fig. 29 YR
0.15M NaClg g% FdoM g EE
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Fig. 2— Elution profile of butyl-Toyopearl 650 M eolumn
chromatography. The pooled heparin non-bind-
ing fraction was brought to 30% saturated with
solid ammonium sulfate and applied onto butyl-
Toyopearl 650M column(1.5%20cm), which
had been 20 mM Tris-HCI(pH 7.4) containing 1
M NaCl and 30% ammonium sulfate. Protein
at 280 nm(®), phospholipase A; activity ().
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Fig. 3 — Elution profile of DEAE Sephacel column chro-

matography., 0% ammonium sulfate fraction
was applied onto DEAE Sephacel column(2.5%
15 cm)preequilibrated with 20 mM Tris-HCl(pH
7.4) containing 20 mM NaCl. Protein at 280 nm
(@), phospholipase A, activity(]).
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Fig. 4 — Effects of anti-human 14KDa group I phos~
pholipase A, monoclonal antibody on the
DEAE fraction phospholipase A, and human 14
KDa group [I phospholipase A, activities.
DEAE fraction enzyme (30ng} was incubated
with the indicated amount of HP-1 in 200 w! of
0.2% BSA-TBS for 1h at 4°C. Afler incubation,
aliqgout was taken and examined phospholipase
A, activity. Human 14KDa group I phos~
pholipase A/}, DEAE Pesk [(®): Peak 11(&):
Peak TII(M).
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Fig. SA —The pH dependence of DEAE Peak I phos-
pholipase A, activity. A reaction mixture con-
taining DEAE Peak I phospholipase A, (30 ng).
6mM CaCl,, 10 nmole of l1-acyl-2-(1-"*C) lino-
leoyl-sn—glycero-3-phosphoethanolamine was
incubated for 20min at 37°C in a total volume
of 200 ul. The buffers used were 100 mM so-
dium acetate buffer within a pH range of 4.0~
50 (®), 100mM TrissHCl pH 6.0~80 (@)
and 100 mM glycin-NaOH pH 8.5~11.0 (&).

F‘B
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PLA, activity (X 100 nmole/min/mg)
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10mM EDTA
+ Log Ca** (M)
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Fig. 5B — Effect of calcium ion on the activity of phos-
pholipase A, DEAE Peak I phospholipase A,
(30 ng) was incubated with 10 nmole of 1-acyl-
2-{1-"*C) linoleoyl-sn-glycero-3-phos-
phoethanolamine, 100 mM Tris-HCl (pH 7.0)
and various concentration of CaCl; in a total
volume of 200 pI for 20 min at 37°C. The ab-
solute concentration of free calcium was cal-
culated using an equation based on the sta-
bility constant of the EGTA/CaCl, system des-
cribed previously.® DEAE Peak 1(®): Peak
1I(A): Peak III(W).
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Fig. 6 — Electrophoretic patterns of standard proteins
and DEAE Peak I Fractions.Aliquots of the ac-
tive fractions from DEAE Peak I were boiled
for 3min in the presence of 2-mercaptoethanol
and loaded onto 10% SDS-PAGE.

Standard Proteins : BSA (67 KDa), Ovalbumin
(45KDa). Pepsin (34.7KDa), Trypsinogen (24
KDa). B-Lactoglobulin (18.4 KDa).
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